General Techniques
Starting materials were purchased from Aldrich, Alpha Aesar or Acros and used as received unless stated otherwise. All solvents were reagent grade and, if necessary, dried and distilled prior to use. Column chromatography was performed on silica gel (Aldrich 60, 230-400 mesh) or on aluminium oxide (Merck, aluminium oxide 90 neutral activated).
TLC was performed on silica gel 60/Kieselguhr F 254 . 1 H and 13 C NMR spectra were recorded on a Varian VXR300 (299.97 MHz for 1 H, 75.48 MHz for 13 C) or a Varian AMX400 (399.93 MHz for 1 H, 100.59 MHz for 13 C) spectrometer in CDCl 3 unless stated otherwise. Chemical shifts are reported in δ values (ppm) relative to the residual solvent peak (CHCl 3 , 1 H = 7.24, 13 C = 77.0). Carbon assignments are based on 13 C and APT 13 C experiments. Splitting patterns are indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), br (broad).
High resolution mass spectra (HRMS) were recorded on an AEI-MS-902 and FTMS orbitrap (Thermo Fisher Scientific) mass spectrometer. Optical rotations were measured on a Schmidt+ Haensch polarimeter (Polartronic MH8) with a 10 cm cell (c given in g/100 mL). Enantiomeric excess was determined by HPLC (Chiralcel OB, 250*4.6, 10 µm), (Chiralcel OD, 250*4.6, 10 µm).
Experimental procedures (-)-tert-butyl((2S,4R)-2,4-dimethylhept-6-ynyloxy)diphenylsilane (12)
To a stirred mixture of 4 1 (1.98 g, 4.52 mmol) in dry DCM (100 mL) was added DIBALH (5.89 mL, 5 .89 mmol, 1.0 M solution in DCM) at -65 °C under nitrogen. Stirring was continued until TLC showed complete conversion (2-3 h) . The reaction mixture was quenched with 60 mL saturated aqueous Rochelle salt (potassium sodium tartrate) and stirred for 30 min. The phases were separated and the aqueous layer was extracted with DCM (3 x 50 mL). The combined organic phases were dried over Na 2 SO 4 and concentrated under reduced pressure to yield crude aldehyde which was purified by flash chromatography (eluent pentane/ether) to give 28 used in the next step without complete removal of the eluent.
To a THF(45 mL) solution of trimethylsilyldiazomethane (4.53 mL, 9.06 mmol, 2.0 M solution in hexanes) was added n-BuLi (3.26 mL, 8.16 mmol, 2.5 M solution in hexanes) at -78 ºC. After being stirred for 30 min, crude 28, dissolved in 20 mL of THF, was added.
The mixture was stirred for 0.5 h at -78 ºC and then warmed to room temperature 7, 19.6, 20.3, 25.8, 27.1, 29.9, 33.4, 40.1, 69.0, 69.4, 83.4, 127.8, 129.7, 134.3, 135. 1, 19.6, 20.1, 24.0, 27.1, 28.7, 33.4, 41.3, 47.7, 68.9, 75.4, 127.8, 129.8, 134.2, 135.8, 135.9, 147.4 15.6, 18.4, 20.0, 28.8, 39.4, 40.9, 48.2, 112.3, 117.3, 120.2, 134.6, 146.6, 152.8, 193. to give 17 as a colorless oil (14.9 mg, 94%, syn/anti>98/ 6, 15.6, 15.8, 20.5, 28.4, 35.8, 41.0, 47.4, 72.3, 106.5, 110.3, 120.1, 134.8, 141.8, 156.6; HRMS (ESI+) Jones' reagent (0.021 mL, 2.7 M) was added dropwise to an ice-cold solution of hemiacetal 31 (7 mg, 0.029 mmol) in acetone (1 mL). The resulting mixture was stirred for washed with water; the organic phase was dried over Na 2 SO 4 , filtered, and the solvent was evaporated to give the crude product 32 which was used directly for the next step: 1 .
(-)-(4R,5R)-4-(bis(phenylthio)methyl)-5-((1R,2S,5R)-2-isopropyl-5methylcyclohexyloxy)dihydrofuran-2(3H)-one (20)
To a stirred solution of 33 (1.95 g, 8.4 mmol) in 50 mL THF was added n-BuLi (4.73 mL, 7.56 mmol) dropwise at -78 o C. The reaction mixture was stirred for 0.5 h, followed by the addition of 5 in 20 mL THF. The mixture was quenched with sat. aq. NH 4 Cl after TLC showed complete conversion (2-3 h) . The mixture was extracted with ether (3 x 50 mL).
The combined organic layers were dried over Na 2 SO 4 , filtered, concentrated and the residue was purified by flash chromatography (eluent pentane/ether) to give 20 as a white solid ( 2, 133.9, 133.4, 133.3,133.3, 133.1, 129.5, 129.5, 128.9, 128.7, 102.4, 77.7, 61.3, 48.0, 46.7, 40.1, 34.5, 32.4, 31.6, 25.7, 23.3, 22.5, 21.1, 15.9 
(+)-(R)-2-(bis(phenylthio)methyl)butane-1,4-diol (21)
To a stirred solution of 20 ( 134.8, 132.7, 132.5, 129.3, 128.0, 127.9, 64.6, 63.0, 61.6, 44.3, 32.5; HRMS (ESI+) calculated for C 17 H 19 O 2 S 2 : 319.0826, found: 319.0801; [α] D = +24.5 (c= 0.2, CHCl 3 ). 6-(bis(phenylthio)methyl)-2,2,3,3,10,10,11,11-octamethyl-4,9-dioxa-3,10- 
(+)-(R)-

disiladodecane (22)
To a solution of 21 (0.752 g, 2.35 mmol) in anhydrous dichloromethane (30 mL) was added imidazole (1.28 g, 18.8 mmol) followed by tert-butyl-dimethylsilyl chloride ( 2, 135.7, 131.8, 131.3, 129.0, 127.3, 127.0, 63.2, 62.0, 60.5, 43.3, 30.5, 26.1, 26.0, 18.5, 18.3, -5 +)-(S)-6-ethynyl-2,2,3,3,10,10,11,11-octamethyl-4,9-dioxa-3,10-disiladodecane (23) To a solution of thioacetal 22 (4 g, 7.29 mmol) in acetonitrile-water (4:1, 50 mL) at room temperature was added HgCl 2 (3.96 g, 14. 6 mmol) and HgO ( 3.71 (dd, J= 5.7, 9.7 Hz, 1H), 3.58 (dd, J= 7.3, 9. 4, 70.1, 66.1, 60.9, 34.5, 31.6, 26.2, 26.1, 18.5, -5.1, -5 (S)-2,2,3,3,10,10,11,11-octamethyl-6-(prop-1-ynyl)-4,9-dioxa-3 ,10-disiladodecane (24)
Alkyne 23 (1.4 g, 4. 09 mmol) was dissolved in dry THF (20 mL) and n-BuLi ( 4, 80.0, 66.6, 61.3, 34.9, 31.9, 26.2, 26.1, 18.6, 3.7, -5. To an oven-dried, nitrogen-filled flask was added Pd(OAc) 2 (15.71 mg, 0.07 mmol, 5 mol%) and tricyclohexylphosphine (39.26 mg, 0.14 mmol, 10 mol%) followed by freshly distilled hexane (25 mL) and the resulting mixture was stirred for 20 min until the solids were dissolved. Alkyne 24 (500 mg, 1.40 mmol) in hexane (10 mL 5, 139.6, 66.9, 61.6, 37.4, 35.2, 29.4, 27.6, 26.2, 26.1, 19.9, 18.5, 13.9, 9.3, -5 +)-(S,2E,4E)-8-(tert-butyldimethylsilyloxy)-6-((tert-butyldimethylsilyloxy) 3, 152.0, 145.2, 134.3, 115.3, 66.3, 61.0, 38.6, 34.8, 26.1, 26.0, 18.4, 13.8, 12.8, HRMS (ESI+) 
